We report on a Dirac-like Fermi surface in three-dimensional bulk materials in a distorted spinel structure on the basis of density functional theory (DFT) as well as tight-binding theory. The four examples we provide in this paper are BiZnSiO4, BiCaSiO4, BiMgSiO4, and BiAlInO4. A necessary characteristic of these structures is that they contain a Bi lattice which forms a hierarchy of chain-like substructures, with consequences for both fundamental understanding and materials design.
While no realistic system of atoms in a primitive diamond 23 lattice produces this feature, through first-principles cal-24 culations we found that substituting bismuth for silicon 25 in β-cristobalite, also in space group 227, elevates a can- 
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As shown in Fig. 1 We note that the high-symmetry spinel conventional unit cell is cubic; here we choose a reduced supercell allowing for direct comparison with the distorted structure. The A site, populated here by bismuth, is surrounded by a tetrahedral oxygen cage (not shown for clarity) and the B-type sites are surrounded by octahedral oxygen cages. In the high-symmetry spinel all Bi neighbors are equidistant, and the bismuth atoms form a diamond lattice. Upon distortion, bonds lying in the (0, 1, 0) plane elongate, and the structure can be described as coupled, close-packed, corrugated chains running parallel to 
orientations for α-sites and β-sites are labeled by α and β, 175 which may be the unit vectorsx,ŷ, andẑ. The bismuth 
Here θ is an arbitrary real parameter, σ i are the usual
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Pauli matrices, and I is the 2 × 2 identity matrix. The 
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We emphasize that the crucial feature of these materi- 
